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Abstract 
Introduction 
    The escalating complexity of healthcare has resulted in a fragmentation of healthcare delivery, 
which negatively influences the quality of care delivery and use of health services. An important health 
system goal is therefore to achieve integrated care. With the aging population in the Netherlands, 
healthcare professionals are increasingly dealing with older patients who are suffering from multiple 
chronic diseases. These patients’ intense use of health services increases their risk of receiving 
fragmented or poor-quality care. The complex needs of frail elderly individuals require an approach 
that goes beyond traditional care, and integrated care is increasingly being perceived as the answer. 
The deployment of district nurses is receiving growing attention as a possible way to achieve care 
integration and increase care outcomes. 
     Despite the increasing attention being paid to the integration of primary care, more insight into 
network structures is needed. Although collaboration between and within clinicians is crucial for the 
development of integration in primary healthcare, most studies still treat collaboration as a black box, 
making it uncertain the conditions under which health professionals collaborate to achieve integrative 
care. Integration is still a continuum with a wide variety of terms, definitions and concepts. To get 
further insight into the issue of integration structures in this particular setting, several authors stated 
that the ‘rainbow model of integrated care’ (RMIC) is a useful method. The RMIC model provides 
conceptual clarity for understanding the complexities of integrated care into a single model. In this 
setting, a social network analysis (SNA) turns out to be a useful aid for providing detailed insight into 
such complexities, but may also enable researchers to quantify and visualise these possible 
interactions. It is a method for measuring and visualising healthcare integration that might ultimately 
enhance the current understanding of which integrated care strategies lead to better patient outcomes. 
 
Aim 
     The aim of this study is, based on the RMIC, to get insight in the structure of the integration 
process by using SNA as a tool and to explore the relationships between the several RMIC 
dimensions, specifically the linking functions of functional/normative integrations in the model. This 
study also explores whether relationships exist between the intensity of integration and the outcomes 
‘experience of care’ and ‘population health’.  
 
Method 
     This is an exploratory, mixed-method, multi-case study which describes and evaluates the 
integration and collaboration in a local primary care setting for frail elderly. The structure of this study 
has two main evaluation components. The first concerns the relationships between the several 
dimensions within the RMIC model, whereas the second takes into account the outcomes ‘experience 
of care’ and ‘population health’. It was undertaken in three locations within the Netherlands, namely 
the Bilt, Maarssenbroek and Scheveningen. The leaders of each site’s integration project noted the 
active participants involved in district nursing care, who were then sent a survey. The social network 
analysis (SNA) method was used to describe the collaboration between the participants and measure 
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the intensity of integration based on the survey’s results. The general practitioners (GP), as active 
participants in the integration project, were asked which frail elderly people receive care from a district 
nurse. Each district nurse completed a questionnaire together with the elderly patients who were 
included in this study. To valorise the SNA and its outcomes, semi-structured interviews with the 
leader of each project were conducted on site.      
 
Results 
     The focus of the integration process in each location was on a different dimension of integration.  
Some integration differences were found between the three locations and some differences were 
identified in the outcomes ‘experience of care’ and ‘population health’ too. However the sample size 
was too small to report with statistical comfort about these outcome differences. A second aim of this 
study was to explore the effect of functional/normative integration on the level of care integration. 
Nevertheless the leaders of each integration project stressed the importance of functional/normative 
integration, in none of the three locations effects of functional/normative integration were found.  
 
Conclusion 
    This study is a first attempt, based on the RMIC, to get insight in the structure of the integration by 
using SNA as a tool and to explore the relationships between the several RMIC dimensions, 
specifically the linking functions of functional/normative integration in the model. Due to the small size 
samples it was not possible to assess the effectiveness of integration. Although the linking function of 
functional/normative integration among the clinical, professional and organisational integration was not 
supported, SNA is a useful tool to get insight into the structure of integration by exploring which 
dimensions of the RMIC model are stressed in the integration process. Furthermore, SNA gives 
insight about which participants are collaborating together and it also explores the kinds of 
collaboration present (e.g. clinical, professional, organisational and/or functional/normative). 
 
Implications 
     More mixed-method studies are needed to both understand integration processes and test the 
linking function of functional/normative integration. Further research is recommended into outcomes in 
relation with SNA. To test the outcomes follow-up research should use other mixed-method 
approaches or a ‘realist randomised controlled trial’. This last method would allow researchers to go 
beyond the question ‘does it work?’ to consider what works, for whom and under what circumstances.  
  
 
Integration and collaboration in a local primary care setting for frail elderly 
Herman Fijnvandraat   - student ID 8501010510                                                         4 
 
Content 
1 Introduction ....................................................................................................................................... 6 
2 Literature ........................................................................................................................................ 10 
2.1 Introduction to integration ...................................................................................................... 10 
2.2 Integration and outcomes ...................................................................................................... 10 
2.3 Dimensions of integration ...................................................................................................... 11 
2.3.1 Clinical integration ............................................................................................................. 12 
2.3.2 Professional and organisational integration ...................................................................... 12 
2.3.3 Functional/normative integration ....................................................................................... 13 
2.4 Network and SNA .................................................................................................................. 14 
2.4.1 SNA and graph .................................................................................................................. 15 
2.4.2 Density ............................................................................................................................... 15 
2.5 Conceptual model and hypotheses ....................................................................................... 15 
3 Methodology ................................................................................................................................... 17 
3.1 Study design and sample ...................................................................................................... 17 
3.1.1 SNA ................................................................................................................................... 18 
3.1.2 Surveys .............................................................................................................................. 18 
3.1.3 Interviews ........................................................................................................................... 19 
3.2 Hypothesis testing methods .................................................................................................. 20 
3.2.1 Hypotheses 1, 2 and 3 ....................................................................................................... 20 
3.2.2 Hypothesis 4 ...................................................................................................................... 20 
4 Results ........................................................................................................................................... 21 
4.1 Location characteristics ......................................................................................................... 21 
4.2 Participant characteristics ...................................................................................................... 22 
4.3 Social network analysis ......................................................................................................... 22 
4.4 Patient characteristics ........................................................................................................... 25 
4.4.1 Cronbach’s alpha ............................................................................................................... 26 
4.4.2 Outcomes .......................................................................................................................... 26 
4.5 Testing hypotheses 1, 2 and 3 .............................................................................................. 27 
4.6 Linking function of functional/normative integration .............................................................. 27 
4.7 Summary of the quantitative portion of the study .................................................................. 28 
4.8 Results of the project leader interviews ................................................................................. 29 
  
 
Integration and collaboration in a local primary care setting for frail elderly 
Herman Fijnvandraat   - student ID 8501010510                                                         5 
 
4.8.1 Project leader profiles ........................................................................................................ 29 
4.8.2 SNA outcome ..................................................................................................................... 29 
4.8.3 The influence of functional/normative integration .............................................................. 30 
4.8.4 Results of integration ......................................................................................................... 30 
4.8.5 Explanation of the outcomes ............................................................................................. 30 
4.8.6 Summary of the interviews ................................................................................................ 31 
4.9 Overall summary ................................................................................................................... 32 
5 Conclusion and discussion ............................................................................................................. 34 
5.1 Conclusion ............................................................................................................................. 34 
5.2 Discussion ............................................................................................................................. 34 
5.2.1 Strength and limitations ..................................................................................................... 34 
5.2.2 Implications for practice ..................................................................................................... 36 
5.2.3 Implications for future research ......................................................................................... 37 
6 References, figures and tables ...................................................................................................... 39 
6.1 References ............................................................................................................................ 39 
6.2 List of Figures ........................................................................................................................ 47 
6.3 List of Tables ......................................................................................................................... 48 
7 Appendix ........................................................................................................................................ 49 
7.1 Density and InDegree ............................................................................................................ 49 
7.2 Justification of collaboration matrix........................................................................................ 50 
7.3 SNA questionnaire ................................................................................................................. 51 
7.4 Survey .................................................................................................................................... 52 
7.5 Interview protocol: The Bilt .................................................................................................... 53 
7.6 Incoming ties per location. ..................................................................................................... 55 
7.7 InDegree The Bilt, Maarssenbroek and Scheveningen ......................................................... 56 
7.8 Patient characteristics differences ......................................................................................... 58 
7.9 Outcome analyses ................................................................................................................. 59 
 
  
  
 
Integration and collaboration in a local primary care setting for frail elderly 
Herman Fijnvandraat   - student ID 8501010510                                                         6 
 
1 Introduction 
     The escalating complexity of healthcare has resulted in a fragmentation of healthcare delivery, 
which negatively influences the quality of care delivery and use of health services  (Pina et al., 2015). 
An important health system goal is therefore to achieve integrated care (Walker, Stewart, & 
Grumbach, 2016). Alternatively, as Goodwin et al. (2012, p. 15) have stated: “Integrated care lies at 
the heart of the [aim]...to improve health outcomes.” Several studies have also supported Goodwin’s 
statement, suggesting that integrated care lead to increasing improvement of health outcomes 
independent of the specific discipline of care. For example, in their systematic literature review, Kruis 
et al. (2013) found improvement of health outcomes for patients with chronic obstructive pulmonary 
disease. Other studies found positive effects for patients with diabetes mellitus II (Elissen, et al., 2013; 
Pimouguet, Le Goff, Thiebout, Dartigues, & Helmer, 2010; Renders, Valk, Griffin, Wagner, Eijk, & 
Assendelft, 2000), heart failure (Drewes, et al., 2012; Gonseth, Guallar-Castillon, Banegas, & 
Rodriguez-Artalejo, 2004; Roccaforte, Demers, Baldassarre, Teo, & Yusuf, 2005), chronic kidney 
disease (Wang, et al., 2015) and depression (Badamgarav, Weingarten, Henning, Knight, Hasselblad, 
& Gano, 2003; Neumeyer-Gromen, Lampert, Stark, & Kallischnigg, 2004).  
     With the aging population in the Netherlands, healthcare professionals are increasingly dealing with 
older patients who are suffering from multiple chronic diseases. These patients’ intense use of health 
services increases their risk of receiving fragmented or poor-quality care (Hartgerink J. , Cramm, 
Bakker, Mackenbach, & Nieboer, 2015). The deployment of district nurses is receiving growing 
attention as a possible solution for achieving care integration (Nieboer, Lötters, & Cramm, 2013). 
Already in 2008, the Dutch government passed legislation that committed it to spending an extra €10 
million to embed district nursing into the local primary care setting (Putter et al., 2014). The dutch 
government entrusted this budget to ZonMW
1
. This organisation developed the program ‘Visible Link’, 
which implemented integrated care into neighbourhood settings. The district nurse, together with the 
general practitioner, had a central role in endorsing collaboration between participants in the care of 
frail elderly people living in these neighbourhoods.      
      
     Despite the increasing attention being paid to the integration of primary care, more insight into 
integration structures is needed due to a lack of knowledge regarding how integrated care can 
effectively be implemented in primary care settings (Benton, Pérez-Raya, Fernández-Fernández, & 
González-Jurado, 2015; Martinez-Gonzalez, Berchtold, Ullmann, Busato, & Egger, 2014). Integration 
is still a continuum with a wide variety of terms, definitions and concepts (Wistow & Dickinson, 2012)   
and it is treated as a black box (Stampa, et al., 2013). To get insight into this ‘black box’ several 
authors stated the ‘rainbow model of integrated care’ (RMIC) (see Figure 1) as a useful method 
(Bautista, Nurjono, Lim, Dessers, & Vrijhoef, 2016; Rensburg & Fourie, 2016). The RMIC model 
provides conceptual clarity about integrated care, highlighting its usefulness for understanding the 
complexities involved (Goodwin, 2013).  
                                                     
1
‘ZonMW’ is a Dutch organisation who stimulates health research and care innovation, commissioned by the Dutch government 
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In this setting, a social network analysis (SNA) turns out to be a useful aid for providing detailed insight 
into such complexities. It is a method for measuring and visualising healthcare integration that might 
ultimately enhance the current understanding of which integrated care strategies lead to better patient 
outcomes (Bae, Nikolaev, Seo and Castner, 2015, Valentijn, Ruwaard, Vrijhoef, Bont, R.Y., & 
Bruijnzeels, 2015a). 
     The present study describes and evaluates the structure of integration in a local primary care 
setting, namely district nursing for frail elderly. It utilises the RMIC as a theoretical framework to 
describe integration and uses SNA as a tool for visualising and measuring the relationships between 
the participants involved in the (integrated) district nursing care for frail elderly in three locations within 
the Netherlands. Namely the Bilt, Maarssenbroek and Scheveningen.  
     The aim of this study is, based on the RMIC, to get insight in the structure of the integration 
process by using SNA as a tool and to explore the relationships between the several RMIC 
dimensions, specifically the linking functions of functional/normative integrations in the model. This 
study also explores whether relationships exist between the intensity of integration and the outcomes 
‘experience of care’ and ‘population health’. 
     The conceptual model presented in Figure 2 is used to research the relevant relationships. 
Figure 1: rainbow model of integrated care 
Source: Valentijn (2016) 
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     This conceptual model can be described as follows. The left side reflects the network integration 
system, with clinical, professional and organisational integration focusing on the (patient) groups and 
functional/normative integration as dimensions to link the network systems together; the right side 
contains the outcomes ‘experience of care’ and ‘population health’. The arrows labelled 1a/b, 2a/b and 
3a/b indicate the relationship between network integration and the outcomes. These relationships are 
expressed in the following hypotheses: 
H1a: A positive relationship exists between clinical integration and the outcome ‘experience of care’ 
H1b: A positive relationship exists between clinical integration and the outcome ‘population health’ 
H2a: A positive relationship exists between professional integration and the outcome ‘experience of 
care’ 
H2b: A positive relationship exists between professional integration and the outcome ‘population 
health’ 
H3a: A positive relationship exists between organisational integration and the outcome ‘experience of 
care’ 
H3b: A positive relationship exists between organisational integration and the outcome ‘population 
health’ 
   Arrow 4 in Figure 2 indicates the linking function that functional/normative integration has within the 
network system. This relationship is expressed in the following hypothesis: 
H4: Functional/normative integration has a linking function among the clinical, professional and 
organisational integration 
      
     This exploratory, mixed-method, multi-case study explores the relationship between the intensity of 
integration in district nursing care provided to frail elderly individuals and the outcomes ‘experience of 
care’ and ‘population health’. To test these hypotheses, this study uses: 
 SNA. An SNA is used to describe and measure the integration of care in the three selected 
locations within the Netherlands. 
 Questionnaire. The frail elderly individuals that participated received a questionnaire about their 
experience of care and their health. 
 Interviews. Semi structured interviews were conducted with the leaders of the integration project in 
the three selected locations to valorise the SNA in relationship with the outcomes ‘experience of 
care’ and ‘population health’. 
 
Figure 2: Conceptual model 
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     After this introduction, Chapter 2 presents an overview of relevant literature and Chapter 3 
describes the methods used in this research. Thereafter the study’s results are shown in Chapter 4 
and discussed in Chapter 5. 
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2 Literature 
   This chapter starts with an introduction to integration, which includes an explanation of the most 
relevant terms. This is followed in section 2.2 by a discussion of integration’s utility in relation to the 
intended outcomes of integration. Section 2.3 describes the rainbow model in relation to other models 
and discusses the expected relationship with the outcomes ‘experience of care’ and ‘population 
health’. Finally, section 2.4 contains the conceptual model and hypotheses for this study. 
2.1 Introduction to integration 
    The WHO has suggested the following definition for integrated care: 
 
‘A concept bringing together inputs, delivery, management and organization of services related  
to diagnosis, treatment, care, rehabilitation and health promotion. Integration is a means to  
improve the services in relation to access, quality, user satisfaction and efficiency.’ (Gröne & 
Garcia-Barbero, 2001) 
 
     Despite this definition, the conceptualisation of integrated care is diverse: integrated care is about 
organisational culture, change, strategy, performance, leadership and design  (Tsasis, Evans, & 
Owen, 2012). Nevertheless, some major strategy content can be distinguished, e.g., patient-centred 
focused care, specific population focused care and ‘vertical and horizontal’ integration (Evans, 2014).  
     Vertical and horizontal integration are orientations of integration (Martinez - Gonzalez, Berchtold, 
Ullman, Busato, & Egger, 2014). Vertical integration is care that spans several levels (primary, 
secondary and tertiary) of professionals or organisations and horizontal integration is care delivered by 
professionals of organisations or sectors at the same level (primary of secondary or tertiary) (Cheng & 
Solomon, 2014; Martinez-Gonzalez et al., 2014). An example of horizontal integration is integrated 
primary care (IPC) (Martin, White, Hodgson, Lamson, & Irons, 2014). IPC provides patient-centred 
care for a defined population such as a (sub)group of individuals receiving care with a certain provider, 
sharing a certain health condition or enrolled in a GP practice. In this context therefore, integrated 
primary care is about care delivery to a specific ‘group of patients’, such as patients with COPD, DM II, 
chronic kidney disease, depression and frail elderly people (Diez Roux, 2016; Fawcett & Ellenbecker, 
2015; Kindig & Stoddart, 2003; Sharfstein, 2014; Struijs, Drewes, & Heijink, 2015). 
2.2 Integration and outcomes 
   A way to achieve integration of care is through networks  (Axelsson, Axelsson, Gustafsson, & 
Seemann, 2014). A network is defined as a more or less stable pattern of social relationships among a 
minimum of three participants who depend on each other for sharing information, resources, activities 
and competences in order to reach their goals and common outcomes (Kenis & Provan, 2008; 
Minkman, 2011). When it comes to integrated care, a variety of possible goals have been proposed. 
For example, integrated care goals may involve providing accessible, comprehensive and coordinated 
services, improvement of patient’s care and experience (Donley & Temple, 2015; Valentijn, Vrijhoef, 
Ruwaard, Bont, de, Arends, & Bruinzeels, 2015 b). Furthermore, integrated care goals could also be 
that of reducing fragmentation, costs and health utilisation, leading to fewer hospitalisations and 
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emergency visits, while also improving life quality, patient satisfaction, effectiveness and efficiency 
(Minkman, 2011; Oliver-Baxter, Brown, O’Connor, Lunnary, & Bywood, 2013; Wensing, Eijk, 
Koetsenruijter, Bloem, Munneke, & Faber, 2011). Consequently, there is wide disagreement in 
regards to what should be the goals and common outcomes of integrated care. However, Berwick’s et 
al. (2008) introduction of the triple-aim model provided a means for diminishing this disagreement. 
Since Berwick introduced the triple-aim, this concept has been widely accepted as a compass for 
optimising health system performance (Bodenheimer et al, 2014). Stiefel et al. (2012) provided a 
useful guide for measuring the triple-aim (i.e. ‘population health’, ‘experience of care’ and ‘per capita 
costs’). ‘Population health’ can be measured with health outcomes, disease burden and 
behavioural/physiological factors. ‘Experience of care’ is about safety, effectiveness and efficiency of 
care, and being timely, equitable and patient-centred. Per capita costs are the total costs per member 
of the population or hospital and emergency department. Table 1 provides an overview of possible 
triple-aim outcome measures.  
     
     In their report about initiatives of population management in the Netherlands, Ruwaard, et al. 
(2014) suggest the triple-aim as a model for the monitoring and evaluation of these initiatives, which 
may range from sub-targeted populations, such as elderly people, but also whole patient populations 
(e.g. every patient from a particular neighbourhood, city or country). 
2.3 Dimensions of integration 
   Integrated care is about providing a coherent set of methods and models  (Janse, Huijsman, & 
Fabricotti, 2016). Numerous models (or frameworks) are available. Although there is much overlap 
Table 1: Menu of triple-aim outcome measures 
Aims Outcome Measures 
Population health Health outcomes: 
 Mortality: Years of potential life lost; life expectancy; standardised mortality ratio 
 Health and functional status: Single-question assessment (e.g., from CDC HRQOL-4) or multi-
domain assessment (e.g., VR-12, PROMIS Global-10) 
 Healthy life expectancy (HLE): Combines life expectancy and health status into a single measure, 
reflecting remaining years of life in good health 
 Disease burden: 
 Incidence (yearly rate of onset, average age of onset) and/or prevalence of major chronic 
conditions 
 Behavioural and physiological factors: 
 Behavioural factors include smoking, alcohol consumption, physical activity, and diet 
 Physiological factors include blood pressure, body mass index (BMI), cholesterol, and blood 
glucose 
‘Experience of care’ Standard questions from patient surveys, for example: 
 How’s Your Health surveys 
 Likelihood to recommend 
 Set of measures based on key dimensions (e.g., Institute of Medicine’s 
six aims for improvement: safe, effective, timely, efficient, equitable, and 
patient-centred) 
‘Per capita costs’ Total cost per member of the population per month 
 Hospital and emergency department (ED) utilisation rate and/or cost 
Source: Adapted from Stiefel and Nolan (2012) 
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between models, the RMIC focuses more on population needs in relation to primary care and provides 
conceptual clarity about integrated care, highlighting its usefulness for understanding the complexities 
involved (Goodwin, 2013; Minkman, 2016). 
   In the RMIC, six types of dimensions are distinguished (Valentijn et al., 2013). Four dimensions play 
inter-connecting roles: ‘clinical integration' at the micro-level, ‘professional’ and ‘organisational 
integration’ at the meso-level, and ‘system integration’ at the macro-level. Clinical integration targets 
individuals, professional and organisational integration target subgroups, and system integration is 
about the universal population. The two other dimensions (‘functional’ and ‘normative integration’) link 
the previous four dimensions together. The dimensions are described in relationship to the outcomes 
below. 
2.3.1 Clinical integration 
   Clinical integration concerns coordinated person-focused care (Singer, Burgers, Friedberg, 
Rosenthal, Leape, & Schneider, 2011; Starfield, 2011; Valentijn et al., 2013). It puts the individual 
health and life goals of the patient at the centre of care (American Geriatrics Society Expert Panel, 
2015; Flaherty, 2016) and directs the care to the patient  (Flaherty, 2016).  
     To achieve clinical integration, communication between caregivers about care given to individual 
patients is necessary (Brown & Oliver-Baxter, 2016; Singer et al., 2011). The result of person-focused 
care might improve effectiveness and care efficiency, particularly for high-cost, high-need older adults  
(Westphal, Alkema, Seidel, & Chernof, 2016). A higher effectiveness and efficiency means a higher 
‘experience of care’ and ‘population health’ (Stiefel et al., 2012). In their scoping review, Foglino, 
Bravi, Caretta, Fantini, Dobrow and Brown (2016) have even found a positive relationship between the 
coordination of individual care and patient satisfaction as measure of patients ‘experience of care’. 
Therefore, this leads to the following hypotheses about the relationships between clinical integration 
and ‘experience of care’ and ‘population health’: 
 
H1a: A positive relationship exists between clinical integration and the outcome ‘experience of care’ 
H1b: A positive relationship exists between clinical integration and the outcome ‘population health’ 
2.3.2 Professional and organisational integration 
     Professional integration is about having complementary or shared skills and knowledge (Axelsson 
et al., 2014; Legare, et al., 2010) whereby all professionals know the points of view held by the other 
caregivers  (Cramm & Nieboer, 2011) and work together on programme components (Kadu & Stolee, 
2015). Professional integration is defined as inter-professional partnerships based on shared 
competencies, roles, responsibilities and accountability to deliver a comprehensive continuum of care 
to a defined population (Valentijn, et al., 2015 b). A population is originally defined as a (sub)group of 
individuals receiving care with a certain provider, sharing a certain health condition or enrolled in a GP 
practice (Diez Roux, 2016; Kindig & Stoddart, 2003; Sharfstein, 2014; Struijs et al., 2015). Fawcett et 
al. (2015) have summarised the definition as ‘a group of patients’. Therefore, in the context of district 
nursing, frail older people receiving care from district nurses are a target subgroup population. 
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     Although some studies have not observed any significant positive effects of collaboration 
(Schepman, Hansen, Putter, Batenburg R., & Bakker, 2015), the aim of collaboration remains to 
achieve better results  (Minkman, 2011; Burgland, Blomberg, Duner, & Kjellgren, 2015), for which 
professional collaboration is a necessary condition  (Schönenberger, Visser, Duijsters, & Dood, 2015). 
Hartgerink et al. (2014) have found a positive relationship between professional integration and 
outcomes.  
     Therefore, this leads to the following hypotheses about the relationship between professional 
integration and ‘experience of care’ and ‘population health’: 
 
H2a: A positive relationship exists between professional integration and the outcome ‘experience of 
care’ 
H2b: A positive relationship exists between professional integration and the outcome ‘population 
health’ 
      
     Organisational integration is defined as inter-organisational relationships, including common 
governance mechanisms, to deliver comprehensive services to a defined population  (Valentijn, et al., 
2015 b). Donley et al. (2015) have mentioned aspects such as governance, administration and 
funding. Axelsson et al. (2014) have mentioned the colocation of professionals as an aspect of 
organisational integration. Schönenberger et al. (2015) have concluded in their study of conditions for 
successful care of district nursing that organisational conditions are of secondary importance. 
Nevertheless, organisational aspects are adopted to gain integrated care  (Humphries, 2015). Finally, 
Ferrer and Goodwin (2014) have suggested that active partnerships at an organisational level are a 
core principle for successful integration.  
     Therefore, this leads to the following hypotheses about the relationship between organisational 
integration and ‘experience of care’ and ‘population health’: 
 
H3a: A positive relationship exists between organisational integration and the outcome ‘experience of 
care’ 
H3b: A positive relationship exists between organisational integration and the outcome ‘population 
health’ 
2.3.3 Functional/normative integration 
     Valentijn et al. (2015b p.3) have described functional integration as “key support functions and 
activities structured around the primary process of service delivery to coordinate and support 
accountability and decision making between organisations and professionals in order to add overall 
value to the system”. Shaw, Rosen and Rumbold (2011) have given examples of functional 
integration, namely: aligning back-office functions, budgets and financial systems across integrating 
units and developing shared accountability mechanisms, funding processes or information systems. 
Normative integration is described as the development and maintenance of a common frame of 
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references among organisations, professional groups and individuals (Valentijn et al., 2015b). Shaw et 
al. (2011, p.8) have provided the following subjects of normative integration: culture, shared values 
and vision. 
 
     Aspects of functional/normative integration are not only useful to describe or evaluate integration  
(Evans & Ross Baker, 2012); they also play an important role for successful integration (Hartgerink 
et.al. 2014). Several studies have mentioned aspects from functional/normative integration, such as 
culture, shared governance and shared vision, as key factors for successful integration (Brouwer, 
2016; Donley et al., 2015; Martinez - Gonzalez et al., 2014) or highlighted that a lack of normative 
aspects is a significant barrier for integration  (Akhtar-Danesh, Valaitis, O'Mara, Austin, & Munroe, 
2013). These aspects support and facilitate integration and are required for successful integration 
(Chrysanthaki, Hendy, & Barlow, 2013; Kadu & Stolee, 2015), because organisations with these 
aspects make the fastest progress  (Humphries,  2013). Functional/normative integration are related to 
successful integration (Kadu et al., 2015) because they mediate the connection between integration 
structure and outcomes (Mundt, Gilchrist, Fleming, Zakletskaia, Tuan, & Beasley, 2015; Mundt, 
Gilchrist, Fleming, Zakletskaia, Tuan, & Beasley, 2015). In other words, functional/normative aspects 
are a bonding mechanism in collaborative relationships and influence interactions between caregivers 
(Evans & Baker, 2012; Li, 2005). Furthermore, they aid the development of other dimensions of 
integration  (Baeza, Boaz, Fraser, Fulop, McKevitt, & Wolfe, 2012; Baeza, Boaz, Fraser, Fulop, 
McKevitt, & Wolfe, 2012). Valentijn et al. (2013) have designated functional/normative integration as 
‘the linking function’ between the other dimensions of integration. Likewise, Lyngso, Godtfredsen and 
Frohlich (2016) have found a positive effect of functional/normative integration on the integration as a 
whole. Therefore, the following hypothesis is formulated: 
 
H4: Functional/normative integration has a linking function among clinical, professional and 
organisational integration. 
2.4 Network and SNA 
     Because a network is a more or less stable pattern of social relationships among different 
participants (Kenis et al., 2008; Minkman, 2011), an SNA is an adequate tool for researching them. It 
allows a group of participants and their interconnectedness to be described  (Gesell, Barkin, & 
Valente, 2013) and is a way to understand the structure and quality of relationships  (Popp, Milward, 
MacKean, Casebeer, & Lindstrom, 2014). Furthermore, it is not only a method to describe and 
understand relationships within a network; it also measures and analyses the number, type and extent 
of relationships within a network (Fleury, Grenier, Phil, Ma, & Ngui, 2014; Goodwin, 2010). It is a 
useful tool for measuring levels of integration in integrated care programmes  (Aguirre, Carswell, & 
Kenaly, 2013). For example, Mundt et al.  (2015) have used SNA as a tool to measure the intensity of 
daily interactions between caregivers and have found a positive relationship between the intensity of 
these interactions and the quality of care delivered to the patient. 
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2.4.1 SNA and graph 
     Social network analysis combines the concept of a sociogram with elements of graph theory to 
analyse patterns of connections among people in various kinds of networks  (Scott J. , 2005). The 
connections between participants are shown in a graph, which is a sociogram or network plot. It 
visualises the participants’ relationships with each other in a network (Popp et al., 2014, p. 83).  
2.4.2 Density 
     The most widely used concept in graph theory is that of ‘density’  (Scott J. , 2013, p. 69). Density is 
the overall level of connectedness among the participants in the network (Popp et al., 2014). It is 
calculated as the number of ties (lines) present in a network divided by the number of possible ties 
(Gesell et al., 2013).    
     Another way to measure the density is by degree. A degree is the connection from one member to 
another member in a network. The higher the density, the more members in the network are 
connected. Density value ranges between 0 and 1 and the closer the density is to 1 the more 
relationships exist between the participants of the network  (Zhang, Zheng, Chen, & Yang, 2013). In 
some cases it might be relevant to separate the nodal degrees in ‘InDegrees’ and ‘OutDegrees’. This 
distinction is relevant if the relationship between members in the network entails one-way connectivity 
(Zhang et al., 2013). The InDegree density is calculated as incoming ties per participant divided by 
maximum incoming ties per participant  (Hanneman & Riddle, 2005). A more detailed explanation of 
InDegree density is shown in appendix 7.1. 
2.5 Conceptual model and hypotheses 
     Integration of care might have a relationship with the outcomes ‘experience of care’ and ‘population 
health’. This study considers whether relationships exist between the intensity of integration 
(measured by density, using SNA as method) and the outcomes ‘experience of care’ and ‘population 
health’. This relationship is researched with the conceptual model in Figure 3. 
    
     This conceptual model can be described as follows. The left side contains the network integration 
system, with clinical integration, professional integration and organisational integration focusing on the 
(patient) groups and functional/normative integration as dimensions to link the network systems 
together; the right side contains the outcomes ‘experience of care’ and ‘population health’. The arrows 
Figure 3: Conceptual model 
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1a/b, 2a/b and 3a/b indicate the relationship between the network integration and the outcomes. 
These relationships are expressed in the following hypotheses: 
H1a: A positive relationship exists between clinical integration and the outcome ‘experience of care’ 
H1b: A positive relationship exists between clinical integration and the outcome ‘population health’ 
H2a: A positive relationship exists between professional integration and the outcome ‘experience of 
care’ 
H2b: A positive relationship exists between professional integration and the outcome ‘population 
health’ 
H3a: A positive relationship exists between organisational integration and the outcome ‘experience of 
care’ 
H3b: A positive relationship exists between organisational integration and the outcome ‘population 
health’ 
 
     Arrow 4 in Figure 3 indicates the linking function that functional/normative integration has within the 
network system. This relationship is expressed in the following hypothesis: 
H4: Functional/normative integration has a linking function among clinical, professional and 
organisational integration   
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3 Methodology 
     This chapter describes the design and sample method in section 3.1.1. The accountability of the 
survey and interviews is given in section 3.1.3 and 3.1.3. Finally, section 3.2 contains the testing 
method used for the hypotheses. 
3.1 Study design and sample 
     This is an exploratory, mixed-method, multi-case study which describes and evaluates the structure 
of integration in the context of district nursing in a local primary care network (Baxter & Jack, 2008; 
Onwuegbuzie & Leech, 2006; Runeson & Höst, 2009). The structure of this study has two main 
evaluation components. The first concerns the relationships between the several dimensions within 
the RMIC model, whereas the second takes into account the outcomes ‘experience of care’ and 
‘population health’. There was however, a decision to evaluate the relationships with the outcomes 
during a later stage of the study. The purpose for this decision was to further evaluate the effects of 
integrated care in a more complete way. That is, by evaluating such outcomes, this study is capable of 
better capturing the complexities involved in integrated primary care delivery. Data from this study was 
collected from three locations within the Netherlands, namely The Bilt, Maarssenbroek and 
Scheveningen.       
     The cases in the study were part of two other broader studies: one about the ‘effectiveness of 
district nursing in the local (organisational) context’ and the other about ‘the art of successful 
implementation’. A feature of both studies is (a) the use of SNA as a tool to describe and evaluate 
integration; (b) district nursing in a local primary care network as its main context; (c) frail elderly 
people living at home as targeted patient-population; and (d) the RMIC as the underlying model.  
     In this study, locations (e.g. networks) were included on the basis of the following criteria, based on 
previous literature: 
 Locations were part of a collaboration (e.g. integration) implementation programme, to ensure 
a more or less stable pattern of relationships  (Minkman, 2011) 
 The network consisted of at least three participants (Kenis et al., 2008).  
 District nurses were part of the network, given the context of the study. 
 The network featured both voluntary and more non-voluntary collaboration (Axelsson et al., 
2014) 
 The collaboration was about care to a targeted patient group (Axelsson et al., 2014), namely 
frail elderly people living at home. 
 The implementation phase of the programme was finished so that some kind of integration 
could be anticipated  (Yin, 2009) 
Based on these criteria, six locations were invited to participate in this study: The Bilt and 
Maarssenbroek (both cities in the region of Utrecht, which is a city in the Netherlands) as participants 
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in the “Visible Link” programme
2
 and four locations recommended by ‘ZonMW’
3
 as successful 
locations of the ‘SMOEL’
4
 programme.  
3.1.1 SNA 
     The quantitative part of this study was an SNA about the collaboration between caregivers 
(participants). Participants were included by asking project leaders (who have a good overview of 
participants in the network) to indicate the names of the most active participants (e.g. caregivers, 
insurance-company employees, government employees) involved in the (organisation of) district 
nursing to frail elderly people (Jacobs, Broese van Groenou, & Deeg, 2014 a).  
     At each location, the identified participants received a questionnaire with a matrix. This matrix listed 
the five dimensions of integration (horizontally) and the names of the identified participants (vertically). 
For each dimension, responses were collected through one question, namely: “With whom do you 
have…?”  (Pinheiro, Lucas, & Pinho, 2015). Although a dimension can require more aspects, to keep 
the questions clear and unequivocal, they focused on just one aspect (See appendix 7.2). 
     Before distributing the questionnaire, the questions were discussed with the director of a healthcare 
centre and tested with caregivers of that healthcare centre in the context of a local integrated care 
programme, to make sure the questions were engaging and clear. The discussion and test did not 
result in a need to modify the questions. 
     To know with whom collaboration exists, the respondent was able to tick one or more boxes after 
each name of the other participants (See appendix 7.3). 
     After collecting the email addresses of the included participants, an invitation to The 
Bilt/Maarssenbroek was sent through SurveyMonkey (www.surveymonkey.com) on 4 December 2015.  
The result was a response from 18 participants. A reminder was sent in March 2016 and the project 
leaders were asked to promote the questionnaire to the participants. In Scheveningen, the first 
invitation was sent to 26 participants on 8 February 2016. A reminder was sent on 22 February 2016 
after the author of this study called non-responding participants.  
3.1.2 Surveys 
     The targeted patient group in this study was frail elderly patients living at home and receiving care 
from a district nurse. Frail elderly patients were identified using the method described by Broese van 
Groenou et al. (2015). In each location general practitioners were asked which patients received care 
from a district nurse in 2013/2014 and met the following criteria  (Kempen, Robben, Zuidema, Olde 
Rikkert, Melis, & Schers, 2012; Timmers, et al., 2007) which met the criteria of the NHG
5
 (Marum, et 
al., 2012):  
 Aged 65 years or older 
 Have multimorbidity 
                                                     
2
 Visible Link: collaboration programme between district nursing and primary care providers to frail elderly people living at home 
3
 ‘ZonMW’ is a Dutch organisation who stimulates health research and care innovation, commissioned by the Dutch government 
4
 SMOEL = Collaboration Monitor (In Dutch: SamenwerkingsMonitor Op Eén Lijn) 
5
 NHG= Nederlands Huisartsen Genootschap (Dutch Society of General Practitioners) 
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 Have polypharmacy 
 Present with psychosocial problems 
 Experience loneliness 
Furthermore, patients had to be mentally capable of understanding the questions and able to judge 
the quality of care delivery, as well as their own health situation. Therefore, patients with mentally 
diseases such as Alzheimer were excluded from this study.   
    
     The outcome ‘experience of care’ was measured with three items, derived from the CQI-index 
questionnaires. These questionnaires were developed by an official organisation
6
 from the Dutch 
government and they are accepted as standards for data collection throughout the Netherlands. The 
‘population health’ is measured with the validated EQ-5D questionnaire, which focuses on five 
dimensions (movement, self-care, daily activities, pain/discomfort and fear/cheerlessness), as used in 
several prior studies (Greaves, et al., 2013; Krabbe, Stouthard, Essink-Bot, & Bonsel, 1999; Makai, 
Looman, Adang, Melis, Stolk, & Fabbricotti, 2015; Steckling, Plass, Bose-O'Reilly, Kobal, Krämer, & 
Hornberg, 2015). The EQ-5D questionnaire is a generic instrument for describing and valuing health 
and designed for self-completing and had been widely tested and used in patient samples (Herdman, 
et al., 2011). Using the method as described by Broese van Groenou, Jacobs, Zwart-Olse and Deeg  
(2015), the questionnaires were filled out by the patient with support of the district nurse in February 
2016. The reason for district nurse support was due to the fact that frail elderly people often present 
difficulties when it comes to filling out online questionnaires. Support was offered upon patient request 
and consisted of reading the questionnaire and ticking the answers given by the patients. The 
questionnaire is shown in appendix 7.4 
3.1.3 Interviews 
     The qualitative part of this study consisted of an interview with the project leader of each location, 
due to their knowledge of the integration process  (Verweij, Baqines, Friele, & Wagner, 2015). The 
interviews were sequential to the quantitative part of this study to valorise the outcome of the 
quantitative part of this study (Caracelli & Greene, 1993; Greene, Caracelli, & Graham, 1989; 
Ivankova, Creswell, & Stick, 2006). The interviews followed the method described by Yzer, Welsman, 
Mejia, Hennrikus, Choi and DeSimone (2015), namely after a short introduction, open-ended 
questions were asked to check the outcomes of the quantitative part of this study. To prepare for the 
interview, the project leader received the interview questions (appendix 7.5).  
     The analysis of the interviews is divided in the following issues, based on the literature overview: 
 The SNA outcome 
 Influence of functional/normative integration (hypothesis 4) 
 Results of integration 
 Explanation of outcomes (Hypotheses 1, 2 and 3)  
                                                     
6
 See: www.zorginstituutnederland.nl 
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The semi-structured interviews with the project leaders took place on site. Each interview was 
recorded and transcribed.  
3.2 Hypothesis testing methods 
3.2.1 Hypotheses 1, 2 and 3    
     To visualise the integrations at each location, this study used the SNA method. This is a 
widespread method to visualise the relationships in a network and analyse patterns of interaction 
(Scott, 2005), outside primary care settings (Zhang, Zheng, Chen, & Yang, 2013) as well as inside 
primary care settings (Fleury et al., 2014; Gesell et al., 2013; Scott J., 2005; Wensing et al., 2011). To 
measure the intensity of integration, density is the most widely used concept in graph theory (Scott, 
2013). Density is an indication of the level of integration within a network (Scott, 2005). It is calculated 
as the real number of connections between participants divided by the maximum number of 
connections possible between the participants (Hanneman et al., 2005), based on InDegree 
connections. InDegree concerns how often a participant is mentioned by other participants (Zhang et 
al., 2013).  
     To test the hypotheses 1a/b, 2a/b and 3a/b (relationships between clinical, professional, and 
organisational integration and ‘experience of care’ resp. ‘population health’), the following steps were 
undertaken: 
1. The InDegree density was calculated as a measure of integration. 
2. Using an ANOVA t-test, the Indegree densities differences between the three locations were 
tested with a significance of p<0.05 
3. The mean values for ‘experience of care’ and ‘population health’ were calculated by location. 
4. Using ANOVA, the mean value differences between the three locations were tested with a 
significance of p < 0.05. This was done for ‘experience of care’ as well as for ‘population health’. 
3.2.2 Hypothesis 4 
     To test for a positive relationship between the linking function of functional/normative integration 
and the outcomes, the linking function first had to be determined. The linking function exists when the 
InDegree density between functional/normative integration and the InDegree density of clinical 
integration, professional integration and organisational integration simultaneously have (at p < 0.05): 
 Significant correlation and 
 No significant differences 
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4 Results 
     This chapter presents and analyses the results of the study. Section 4.1 describes the locations, 
section 4.2 describes the participants in the three locations (namely the Bilt, Maarssenbroek and 
Scheveningen). In section 4.30 the results of the SNA are given. Section 4.4 provides the patient 
characteristics and outcomes. Section 4.5 gives the results of hypotheses 1, 2 and 3. The linking 
function of functional/normative integration is presented in section 4.6. Section 4.7 contains an 
overview of the quantitative part of this study. The results of the study’s qualitative component 
(interviews) are presented in section 4.8, while section 4.9 offers an overview of the results in 
comparison with the conceptual model (hypotheses). 
4.1 Location characteristics 
     From six invited locations, The Bilt, Maarssenbroek and Scheveningen agreed to join this study. 
Table 2 provides an overview of characteristics of the three locations. 
 
Table 2: Location characteristics 
 
The Bilt Maarssenbroek Scheveningen 
(1) Implementation program The Visible Chain The Visible Chain SMOEL 
(2) Structure of collaboration Formal by covenant Informal Informal 
(3) Housing 
Central 
 (one site) 
Decentral  
(three sites) 
Decentral 
(eight sites) 
(4) Caregivers (Persons / FTE)*    
General practitioners (GP)     11 (7) 11 (7.4) 20 (17) 
GP nurses 3 (2) 1 (0.6)         10  (6) 
District nurses      6 (6) 5 (4.2) 20 (16) 
(5) Other (organisations)**            3   6  9   
(6) Implementation period 2009 – 2013 2009 – 2013 2011 – 2014 
(7) Total patient population         14,900      14,600 60,000 
Elderly people  (75
+
)***  1,550 (10.4%)        383 (2.6%) Unknown**** 
Frail elderly              310           62 Unknown**** 
* Between brackets the number of FTE 
** For example, homecare, social district team, physiotherapy practice: Number of persons / FTE involved in the network is 
unknown 
*** The number of 65+ elderly patients living at home is unknown in the system (between brackets the %) 
****The number of (frail) elderly people living at home getting care of a district nurse is unknown    
    
As shown at Table 2, Scheveningen was the largest location with the most sites, the highest number 
of caregivers and the largest patient population. The Bilt and Maarssenbroek had similar extent, 
looking at the amount of caregivers and the patient population. However, Maarssenbroek had a low 
rate of elderly people and therefore had a younger patient population than The Bilt. 
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4.2 Participant characteristics 
     The background data of the participants is shown in Table 3. A total of 61 participants were invited, 
of whom 41 (67%) responded. In total 32 respondents (53%) filled in the whole questionnaire including 
the collaboration (SNA) questions. 
 
Table 3: Participant characteristics The Bilt, Maarssenbroek and Scheveningen 
 The Bilt Maarssenbroek Scheveningen 
Invited (=n) 9  26 26 
General practitioners (GP) 
GP nurses 
District nurses 
Others: no-caregivers* 
2 
3 
3 
1 
8 
1 
4 
13 
4 
1 
5 
16 
Response Total: 8  19 14 
General practitioners (GP) 
GP nurses 
District nurses 
Others: no-caregivers * 
1 
3 
3 
1 
7 
1 
3 
8 
1 
1 
2 
10 
Response SNA** 7 16   9 
General practitioners (GP) 
GP nurses 
District nurses 
Others: no-caregivers* 
1 
2 
3 
1 
7 
- 
2 
7 
1 
1 
2 
5 
Non-response 1 7 12 
BIG*** registration (Total / SNA) 7 / 6 15 / 13 7 / 6 
Average age (SD) 47.5 (± 13.3) 45.9 (± 9.5) 52.3 (± 7.6) 
*Such as physiotherapists, district police officers, managers and insurance company employees 
**SNA is the number of the total respondents who also filled in the questions about collaboration 
***BIG = a Dutch database for caregivers with an official professional education 
   
     The invited people were pointed out by the project leaders as active participants in the care of 
elderly people. The care of elderly people in The Bilt was provided by a small network of caregivers, 
with only one no-caregiver, while in Maarssenbroek and Scheveningen more than 50% of the network 
consisted of no-caregivers. 
4.3 Social network analysis 
Respondents were asked with whom they collaborate on the dimensions of clinical integration (CI), 
professional integration (PI), organisational integration (OI) and functional/normative integration (FN). 
Figure 4 shows the networks as graphs, based on the individual incoming ties per participant (shown 
in appendix 7.6 and 7.7). In The Bilt, all participants were involved in each of the three dimensions. In 
Maarssenbroek, five participants were not involved in the professional dimension and eight were not 
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involved at the organisational dimension. In Scheveningen, on the other hand, most participants (nine) 
were not involved in the clinical dimension, against six participants at the professional level and three 
participants at the organisational level who were not involved.  
    
In addition to the graphs, network InDegree density makes it possible to compare the similarities and 
differences between the three dimensions of integration at a location. Table 4 shows the mean 
InDegree densities.  
 
Table 4: InDegree density The Bilt, Maarssenbroek and Scheveningen 
Integration dimension The Bilt Maarssenbroek Scheveningen 
Clinical 0.43 0.27 0.16 
Professional 0.54 0.14 0.13 
Organisational 0.33 0.08 0.31 
Figure 4: Network graphs by dimension by district 
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According to Table 4, The Bilt was the most integrated of the three locations because of the highest 
score in all dimensions. Looking at the three locations, they all had their highest score in a different 
dimension. Hence, a particular order between the three dimensions is not found. 
 
Table 5 shows, in pairs, the InDegree density differences between the three dimensions of clinical, 
professional and organisational integration by location.  
 
Table 5: InDegree density mean differences 
  The Bilt Maarssenbroek Scheveningen 
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Pair 1 
Clinical 0.43 
-0.11 0.043* 
0.27 
0.13 0.000* 
0.16 
0.03 0.244 
Professional 0.54 0.14 0.13 
Pair 2 
Clinical 0.43 
 0.10 0.373  
0.27 
0.19 0.000* 
0.16 
-0.15  0.018* 
Organisational 0.33 0.08 0.31 
Pair 3 
Professional 0.54 
 0.21 0.076 
0.14 
0.06 0.001* 
0.13 
-0.18  0.000* 
Organisational 0.33 0.08 0.31 
*significance exists 
  
     Table 5 shows that (with a p<0,05) in none of the three locations the InDegree densities for the 
three dimensions were equal. Apparently the integration process was not focused on the three 
dimensions at the same time. But if they did, it did not lead to the same level of integration.  
      
     To test the hypotheses about the relationship between the density of integration and the 
‘experience of care’ and ‘population health’, the question ‘Do density differences by dimension exist 
between the three locations?’ had to be answered. Table 6 shows  the InDegree density differences 
by dimension between the three locations. 
 
Table 6: InDegree density differences between the three locations 
Integration 
dimension A 
InDegree 
density B 
Mean 
difference 
(A-B) Significance 
Clinical 
integration 
The Bilt 0.43 
Maarssenbroek 0.16 0.032 
Scheveningen 0.27 0.000 
Maarssenbroek 0.27 
The Bilt -0.16 0.032 
Scheveningen 0.11 0.037 
Scheveningen 0.16 
The Bilt -0.27 0.000 
Maarssenbroek -0.11 0.037 
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Table 6 continued: InDegree density differences between the three locations 
Integration 
dimension A 
InDegree 
density B 
Mean 
difference 
(A-B) Significance 
Professional 
integration 
The Bilt 0.54 
Maarssenbroek 0.40 0.000 
Scheveningen 0.41 0.000 
Maarssenbroek 0.14 
The Bilt -0.40 0.000 
Scheveningen 0.00 1.000 
Scheveningen 0.13 
The Bilt -0.41 0.000 
Maarssenbroek -0.00 1.000 
Organisational 
integration 
The Bilt 0.33 
Maarssenbroek 0.25 0.002 
Scheveningen 0.03 1.000 
Maarssenbroek 0,08 
The Bilt -0.25 0.002 
Scheveningen -0.23 0,000 
Scheveningen 0.31 
The Bilt -0.03 1,000 
Maarssenbroek 0.23 0,000 
 
     Only the clinical integration densities were different between the three locations. For the 
professional and organisational integration no clear differences between the three locations were 
found.  
     As an overview, Figure 5 visualises the InDegree density differences between the three locations 
for each dimension. 
4.4 Patient characteristics 
   The ‘experience of care’ and ‘population health’ were found by questioning patients at each location. 
These patients were selected by the district nurse because they met the criteria of being 65 years of 
older, receiving care from the district nurse and being mentally able to answer the questions. The 
three patient groups are described in Table 7. 
 
 
Figure 5: Indegree density differences by dimension. 
 
DB= The Bilt, MB=Maarssenbroek, Sch = Scheveningen 
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Table 7: Patient group characteristics 
  The Bilt Maarssenbroek Scheveningen 
Number of patient >= 65 years old 23 12 8 
Gender       
     Female 12 9 6 
     Male 11 3 2 
Average age (st.deviation) 84 (±5.9) 74 (±7.4) 83 (±7.7) 
Civil status       
     Married 10 5 2 
     Single 6 3 0 
     Widow(er) 7 3 4 
     Divorced 0 1 2 
Education       
     None 0 0 1 
     Primary school 1 2 0 
     Lower vocational 5 1 1 
     Secondary school/intermediate vocational 10 7 3 
     High school/university 5 1 3 
     No answer 2 1 0 
 
     The populations appeared to be quite similar with an exception for the average age in 
Maarssenbroek. Appendix 7.8 shows an overview of the mean differences.  
4.4.1 Cronbach’s alpha 
   The questionnaire contained three questions about the ‘experience of care’ (appointments, support, 
advices) and five questions about health (walking, care, daily activities, pain/discomfort, fear). The 
three questions about ‘experience of care’ had a Cronbach’s alpha of 0.743 and the five questions 
about health had a Cronbach’s alpha of 0.820. Therefore, all items were included.  
4.4.2 Outcomes 
   Because the ‘experience of care’ is measured with three questions, the minimum score per patient 
was 3 and the maximum score was 15. The ‘population health’ was measured with five questions, so 
per patient, the minimum score was 5 and the maximum score was 25. The mean values of the 
outcomes by location are shown in Table 8.  
 
Table 8: Mean values outcomes 
  The Bilt Maarssenbroek Scheveningen 
‘Experience of care’ 11.22 11.17 12.88 
‘Population health’ 17.71 17.41 17.75 
 
     Table 8 shows some differences between the three locations. However the sample size was too 
small to report with statistical comfort about these differences. Schönbrodt and Perugini (2013) 
recommend a minimal sample size of 20.  Unless the small sample size, an analysis of the differences 
between the three locations is shown in appendix 7.9. The results should be treated with caution 
because of the small sample size. 
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4.5 Testing hypotheses 1, 2 and 3 
     Due to the small size samples it is not possible to report if hypotheses 1a/b, 2a/b and 3a/b were 
supported or not. 
4.6 Linking function of functional/normative integration 
   Table 9 shows the InDegree densities of the functional/normative integration and once again the 
InDegree densities of clinical, professional and organisational integration (which are also shown in 
Table 4).  
 
Table 9: InDegree density The Bilt, Maarssenbroek en Scheveningen 
  The Bilt Maarssenbroek Scheveningen 
Functional/normative integration 0.29 0.11 0.17 
Clinical integration 0.43 0.27 0.16 
Professional integration 0.54 0.14 0.13  
Organisational integration 0.33 0.08 0.31 
  
     To describe the linking function of functional/normative integration, the functional/normative 
InDegree densities were compared with the clinical, professional and organisational InDegree 
densities. The results are presented in Table 10. This table shows the correlations and the InDegree 
differences between functional/normative integration and clinical, professional and organisational 
integration. The linking function of the functional/normative dimension exists if there is correlation 
between the functional/normative integration and the other dimensions and if there are no InDegree 
densities differences between functional/normative integration and the other dimensions. 
 
Table 10: InDegree densities between dimensions 
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Pair 1 
Functional/Normative 0.29 
0.399 0.288 -0.14 0.040 No 
NO 
Clinical 0.43 
Pair 2 
Functional/Normative 0.29 
0.639 0.064 -0.25 0.001 No 
Professional 0.54 
Pair 3 
Functional/Normative 0.29 -
0.421 
0.260 -0.04 0.637 No 
Organisational 0.33 
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Pair 1 
Functional/Normative 0.11 
0.708 0.000    -0.16   0.000 No 
NO 
Clinical 0.27 
Pair 2 
Functional/Normative 0.11 
0.795 0.000 -0.03 0.041 no 
Professional 0.14 
Pair 3 
Functional/Normative 0.11 
0.833 0.000 0.03 0.015 no 
Organisational 0.08 
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Pair 1 
Functional/Normative 0.17 
0.585 0.002 0.01 0.828 yes 
NO 
Clinical 0.16 
Pair 2 
Functional/Normative 0.17 
0.788 0.000 0.03 0.035 no 
Professional 0.13 
Pair 3 
Functional/Normative 0.17 
0.623 0.001 -0.14 0.001 no 
Organisational 0.31 
 
Table 10 shows that in none of the three locations the linking function of the functional/normative 
integration existed. Although in Maarssenbroek and Scheveningen high correlations existed between 
funtional/normative integration and clinical, professional and organisational integration, the InDegree 
densities differed too much. 
4.7 Summary of the quantitative portion of the study 
     An overview of the results found is presented in Figure 6.  
     Figure 6a shows the linking function of functional/normative integration. In none of the three 
locations the linking function of functional/normative integration existed. Figure 6b shows that only the 
clinical integration densities were different between the three locations. For the professional and 
Table 10 continued:  InDegree densities between dimensions 
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Figure 6: Summary of results found 
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organisational integration no clear differences between the three locations were found. Because of the 
small sample size, outcome differences could not be analysed with statistical comfort (Figure 6c) 
4.8 Results of the project leader interviews 
     The interviews with the project leaders took place on site in the period 4 – 17 October 2016. The 
interviews took approximately 45 minutes. Each interview was recorded and transcribed. The 
interviews with the project leaders (PL) addressed four main issues:  
 Did the PL recognise the SNA outcome? 
 Was there any influence of functional/normative integration on the success of the integration 
process?  
 In the opinion of the PL, what were the results of the integration and  
 Did the PL have an explanation for the lack of outcomes in the study’s quantitative 
component? 
4.8.1 Project leader profiles 
     The PL in The Bilt was a GP in that city from 1973 to 2008. He founded the health centre in The 
Bilt, together with colleagues, district nurses and social work organisations in 1974. He is currently the 
director of the health centre and responsible for both integration and collaboration between partners in 
the health centre.  
     The PL in Maarssenbroek was the director of a diabetes centre from 1991 to 2004 and has been 
the director of the Maarssenbroek health centre since 2004. She is responsible for the integration of 
care within the health centre as well as with external partners. 
     The PL in Scheveningen, who is an external PL, has a broad background that includes more than 
15 years of experience in leading implementation projects in primary care and social work settings. 
She is contracted particularly to advise on the process of implementing in Scheveningen. 
  
Table 11: Overview project leader profiles 
 The Bilt Maarssenbroek Scheveningen 
Gender Male Female Female 
Function Director Director Counselor 
Experience General GP and founder of 
health centre 
Director diabetes centre and 
health centre 
Implementing projects in 
primary care 
Responsibility For integration and 
collaboration in the health 
centre 
Integration of care with 
partners inside and outside 
the health centre  
Advice on the process of 
implementing  
  
All three PL have had functions and experience that enable them to judge the SNA and outcomes. 
4.8.2 SNA outcome 
     The PLs from The Bilt and Maarssenbroek recognised the SNA findings, while the PL from 
Scheveningen hesitated to confirm them. In The Bilt, focus was much more on the professional and 
  
 
Integration and collaboration in a local primary care setting for frail elderly 
Herman Fijnvandraat   - student ID 8501010510                                                         30 
 
organisational dimension than on the clinical dimension. The agreements made between the 
participants of the integration project were all concerned professional and organisational subjects. 
Individual patients were not involved or subjects in the integration process. In Maarssenbroek, the 
focus was on the individual patient. In that location, a case manager was the liaison between an 
individual patient and his/her healthcare providers. Professional agreements were hardly made and 
organisational integration was not an issue. The PL in Scheveningen hesitated to confirm the 
differences found between the InDegree densities. She explained that at the time of the interview, the 
integrated care was organised around the individual patient and therefore the clinical dimension was 
stressed. At the time of the project, however, it might be that the focus was on organisational aspects 
due to the large number of caregivers (i.e., 120). It was important to resolve organisational issues 
before collaboration at the clinical or professional dimension could be started. 
4.8.3 The influence of functional/normative integration 
     All three PLs confirmed the importance of functional/normative integration, but in different ways. 
The PLs in The Bilt and Scheveningen stressed the importance of information sharing through ICT 
systems (although both declared that such sharing was hard to achieve). The PL in Maarssenbroek 
mentioned both informal contacts and information sharing as conditions for success. In this location, a 
shared information system hardly played a role in the integration process due to the central role of the 
case manager. The case manager gathered and spread information informally and was the hub of the 
informal integration process. The Maassenbroek PL asserted that this situation caused participants to 
fall back into their old patterns when the case manager left the organisation. Furthermore, the PL in 
The Bilt expressed a view that shared vision is important for the success of integration. In the opinion 
of the PL in Scheveningen, information exchange among informal contacts is very important but 
challenging to realise in the context of the large number of 120 caregivers. 
4.8.4 Results of integration 
     In relation to the results of the integration, the PLs mentioned the following advantages: 
 More time is left for the GP and practice nurses  
 The GP experiences less pressure  
 Work by the GP and practice nurses can be undertaken more easily 
 The continuum of care has been expanded 
 More efficiency in processes has been created 
 More liaison occurs with external parties 
All three PLs conclude that the positive results were all organisational and have had no direct benefit 
for the patients. Only the PL in Scheveningen additionally cited some patient benefits namely a higher 
quality of care, more dedicated care plans and an ability to live at home longer. 
4.8.5 Explanation of the outcomes 
     The three PLs provided different reasons concerning why no differences in outcomes were found in 
this study. In the opinion of the PL in the Bilt, the integration’s influence on the health of frail elderly 
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individuals was very limited. These patients want reliable caregivers who they can trust, to decrease 
their number of caregivers and, even more, to be less lonely. According to this PL, loneliness cannot 
be addressed by care delivery programmes; it can only be addressed by informal contacts such as 
family members and neighbours. It is not possible for caregivers to organise these informal contacts. 
For this PL, the lack of results in relation to the two triple-aim outcomes ‘experience of care’ and 
‘population health’ was therefore not surprising. If any benefit were to exist in triple-aim terms, it would 
be decreasing costs. 
     The PL in Maarssenbroek stated that loneliness is a major problem for elderly patients, but it is not 
a problem that can be solved with care integration. Older patients want attention, which for them is 
much more important than a high quality of care. Furthermore, to measure results, patient benefits 
should be measured overtime. According to this PL, it was logical that outcomes as measured in this 
study were not found. 
     The PL in Scheveningen identified three reasons why no results were found. Firstly, patient 
benefits should have been measured by following the patients over several years; in particular, they 
should have been questioned in both 2011 and 2014. At the moment, it is debatable whether patients 
who were 85 years old in 2015 can indicate the differences in the care that they received between 
2011 and 2014. Secondly, patients mostly relay that the care they receive is good. Nevertheless, care 
will improve their quality of life but not necessarily the physical aspect of their health as examined in 
this study. When asked about what they find important, patients mentioned aspects such as ‘I matter’, 
‘I am seen’ and ‘loneliness and isolation’. An effect of integration is that patients can live at home 
longer if they can receive care there, which results in a better quality of life (despite patients’ physical 
restrictions). Welfare is therefore more important than physical health. Thirdly, quality of life reflects a 
total experience; if one aspect is negative, all aspects are negative.  
4.8.6 Summary of the interviews 
     Table 12 provides a summary of the interviews conducted with the three PLs. The PLs recognised 
the outcomes of the SNA with the focus on professional and organisational integration in The Bilt, the 
focus on clinical integration in Maarssenbroek and – although with some hesitation – the focus on 
organisational integration in Scheveningen. All of the PLs confirmed the importance of 
functional/normative integration for a successful integration, however they stated that the realisation in 
their projects of functional/normative integration was equivocal. In all three locations, the integration 
resulted in professional and organisational benefits but fewer patient benefits. 
     The effects in outcomes are very limited and confined to lower costs with hardly any change in 
terms of ´health´ and ´experience of care´. However, the effects should be measured in terms of well-
being. 
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Table 12: Summary of the interviews 
 The Bilt Maarssenbroek Scheveningen 
SNA outcome Confirmed: 
 Focus on professional 
and organisational 
integration 
 
Confirmed: 
 Focus on clinical 
integration 
Equivocal: 
 Focus changed from 
organisational to 
clinical integration 
Importance of functional 
/ normative integration  
 
 
 
Realisation of Functional 
/ normative integration 
 
Important 
 Shared information 
system 
 Shared Vision 
 
 Equivocal 
 
Important 
 Shared information by 
case manager 
 Informal contacts 
 
 Only informal contacts 
 
Important  
 shared information 
system 
 Informal contacts 
 
 Equivocal 
Advantages of 
integration 
 For the professional / 
organisation 
 For the professionals / 
organisation 
 For the professionals / 
organisation 
 For the patient 
Explanation for the lack 
of no outcome 
 Influence of integration 
is very limited 
 Integration will not 
solve the problems of 
elderly individuals 
(e.g., loneliness) 
 For patients, receiving 
attention is more 
important than having 
high-quality care 
 Loneliness is a major 
problem for patients 
 For patients, 
loneliness and ‘being 
seen’ are more 
important than 
physical health 
 Patients should be 
followed for a longer 
time 
 
4.9   Overall summary  
     In this case study, the integration of care in district nursing in The Bilt, Maarssenbroek and 
Scheveningen was researched based on the revised RMIC model. The study’s aim was to explore 
whether relationships exist between the intensity of integration for each of the integration dimensions 
(namely clinical, professional, organisational) and the outcomes ‘experience of care’ and ‘population 
health’. The intensity of integration was assessed through density, which is a standard method for 
measuring this intensity of integration. Although integration differences were found between the three 
locations, no outcome differences could be analysed because of the small sample size. Therefore, it 
was not possible to test the relationship between the intensity of integration and the outcomes 
‘experience of care’ and ‘population health’. A second aim of this study was to explore the linking 
function of functional/normative integration among the clinical, professional and organisational 
integration. This linking function was not found at any of the three locations. Therefore, based on the 
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results of this study, the following hypotheses 1 to 3 could not be tested because of the small sample 
size. 
H1a: A positive relationship exists between clinical integration and the outcome ‘experience of care’ 
H1b: A positive relationship exists between clinical integration and the outcome ‘population health’ 
H2a: A positive relationship exists between professional integration and the outcome ‘experience of care’ 
H2b: A positive relationship exists between professional integration and the outcome ‘population health’ 
H3a: A positive relationship exists between organisational integration and the outcome ‘experience of care’ 
H3b: A positive relationship exists between organisational integration and the outcome ‘population health’ 
 
     The linking function of functional/normative integration was not found:  
H4: Functional/normative integration has a linking function among clinical, professional and organisational 
integration 
 
Figure 7 shows the results related to the conceptual model  
Figure 7: Conclusion for the conceptual model 
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5 Conclusion and discussion 
5.1 Conclusion 
     This study is a first attempt, based on the RMIC, to get insight in the structure of the integration by 
using SNA as a tool and to explore the relationships between the several RMIC dimensions, 
specifically the linking functions of functional/normative integration in the model. Due to the small size 
samples it was not possible to assess the effectiveness of integration. Although the linking function of 
functional/normative integration among the clinical, professional and organisational integration was not 
supported, SNA is a useful tool to get insight into the structure of integration by exploring which 
dimensions of the RMIC model are stressed in the integration process. Furthermore, SNA gives 
insight about which participants are collaborating together and it also explores the kinds of 
collaboration present (e.g. clinical, professional, organisational and/or functional/normative).  
5.2 Discussion 
5.2.1 Strength and limitations 
     This study was an explorative mixed-method multi-case study. A multi-case study was deemed 
more robust than a single-case study (Yin, 2009). Therefore, in total three locations were included in 
this multi-case study, which was enough to produce a reliable study  (Yin, 2009). All three locations 
(cases) concerned the integration of district nursing care delivered to frail elderly people living at home 
in the local primary care setting. 
     The results of the study’s quantitative component were submitted to three experts (namely the 
PLs). These individuals provided good insight into integration processes and were able to assess the 
outcomes.  
     The value of this study is providing insight into the structure of integration by using SNA as a 
method. This is unique, as Chambers, Wilson, Thompson and Harden (2012) have found very little 
evidence that an SNA has been realised in healthcare settings studies; this is confirmed by Drouin, 
Walker, McNeil, Elliot and Stolee (2015). Bae et al. (2015) recommended a study with outcomes in 
relationship to SNA. This study responded to that suggestion.  
     A main limitation of this study was the small sample size. Because of this small size, it was not 
possible to explore the effectiveness of integration. Even with a sufficient sample size a relationship 
between integration and outcomes is equivocal. Blom et al. (2016) also found no results for 
‘experience of care’ and ‘population health’ with older people. Likewise, Wistow and Dickinson (2012) 
highlighted the paradox of political pressure on integration and the absence of robust evidence that 
integration initiatives have better health and wellbeing outcomes. There are a few more possible 
reasons for a lack of effect on the outcomes. Firstly, delivery of care to frail older people may be 
improved when care professionals collaborate, but these professionals need strong connections  
(Cramm, Hoeijmakers, & Nieboer, Relational coordination between community health nurses and 
other professionals in delivering care to community-dwelling frail people, 2014). Although the author of 
the current study did not find any studies that provide minimum values for density (or other SNA 
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measures). Mundt et al.  (2015) concluded in their study about the effects of social networks that 
primary care teams that are more interconnected and better positioned to deliver high quality care. 
They found outcome effects at an overall network density of 0.53. In the present study, eight of the 
nine found densities were lower than 0.53 (with six densities lower than 0.20) and just one had a value 
of 0.54. Therefore, it might be possible that the connections (integrations) in the three locations in the 
present study are not strong enough to impact outcomes.  
      Secondly, a shared vision and shared information systems are key ingredients to integrated care 
(Donley et al., 2015; Martinez - Gonzalez et al., 2014; Mundt et al., 2015). In the present study, 
functional/normative integration (representing informal contacts and shared information system) 
scored low and the results indicate no linking function with the other dimensions of integration. This 
might also be a reason why no relationship with the outcomes ‘experience of care’ and ‘population 
health’ exists. To achieve successful integration, it is necessary to integrate all dimensions at the 
same time  (Dale & Lee, 2016). Maarssenbroek was an example of unilateral integration: the clinical 
dimension was stressed, and embedding of the clinical integration in the whole system of integration 
failed. Integration processes need a lot of attention. The necessary to integrate all dimensions at the 
same, seems to be supported by the results between The Bilt and Maarssenbroek. Significant 
differences between density value did exist in relation to the three dimensions of clinical integration, 
professional integration and organisational integration, while at the same time no differences in 
outcomes occur. A possible reason might be that both locations lack normative and functional 
integration. This confirms the expectation of the model about the linking function of 
functional/normative integration.  
     Thirdly, integration processes are complex and time-consuming and take years to transform into 
changes in care delivery (Greaves et al., 2013; Janse et al., 2016). Although not part of this study, it 
might be possible that the integration process in the three locations is developing. In The Bilt and 
Scheveningen, it still is – or as one of the district nurses noted: “partnership is still cumbersome, way 
too many different islands. It is in progress, but it is a change that requires years”. 
     Fourthly, the PLs mentioned professional and organisational issues as a result of the integration. 
This is confirmed by Janse et al. (2016), who state that integration leads to organisational 
improvement. The PLs did not cite any results such as experience of care or population health as an 
outcome of their integration. They noted that welfare issues are much more important than quality of 
life or experience of care for frail elderly patients. 
     Fifthly, outcomes were evaluated in terms of two dimensions: ‘experience of care’ and ‘population 
health’. A limitation of this study was the limited measure of the triple-aim outcomes. First of all, only 
two aspects of triple-aim were evaluated and those two aspects were separated instead of coherent 
research, as stated by Stiefel et al. (2012). On the other hand, it was hard to evaluate the three 
dimensions of the triple-aim due to a lack of clear definitions and measuring methods. Although in the 
present study ‘experience of care’ and ‘population health’ are measured with validated instruments, 
more and other instruments and measuring methods are possible (Hendrikx, Drewes, Spreeuwenberg, 
Ruwaard, Struijs, & Baan, 2016; Stiefel et al., 2012). The PLs confirmed this statement: for frail elderly 
  
 
Integration and collaboration in a local primary care setting for frail elderly 
Herman Fijnvandraat   - student ID 8501010510                                                         36 
 
people, welfare issues such as ‘loneliness’, ‘attention’ and ‘being able to live at home’ are much more 
important than health or experience of care. From that view it might be that other proxies (e.g. 
loneliness, attention) are more appropriate than ‘population health’ and ‘experience of care’.  
     The outcomes were measured at one single moment. This might be valid if the populations in the 
three locations are comparable, which they are to some extent (for example, in terms of civil status 
and education). However, differences do exist; for example, the average age in Maarssenbroek is 
significantly lower than in The Bilt and Scheveningen. 
     The questionnaires were filled out by patients with technical support of the district nurses. Although 
the district nurses should not influence patients’ answers, their presence may still have consequences, 
such as positively biasing their answers. In addition, this positive bias could occur in any of the three 
locations. Nonetheless, this kind of bias would have a limited effect on the outcomes, because its 
effect would be equally likely to occur in any of the three locations. Therefore, such bias would not 
have a great impact upon relative differences in outcomes. 
     It is hard to define the boundaries of a network, which is a common problem in network mapping 
(Kemper-Koebrugge, Koetsenruijter, Rogers, Laurant, & Wensing, 2016; Janse et al., 2016). To 
resolve this issue, PLs (who have a good understanding of the network) were asked to mention the 
names of participants (e.g. caregivers, insurance-company employees, government employees) in 
their location who were involved in district nursing (Petrescu-Prahova, Belza, Leith, Allen, Coe, & 
Anderson, 2015; Petrescu-Prahova, Belza, Leith, Allen, Coe, & Anderson, 2015). However, despite 
this method, missing participants were (on request) reported in the questionnaire. It is conceivable that 
those missing participants influenced the densities found in a negative way.      
     The network sizes (The Bilt with 9 participants and Maarssenbroek and Scheveningen each with 26 
participants) seemed to be small, but other studies have suggested that healthcare networks often 
have similar sizes to those in this study (Dunn & Westbrook, 2011; Kemper-Koebrugge et al., 2016).         
Furthermore an 80% response is large enough to describe a whole network  (Luke & Harris, 2007) 
Only The Bilt (nearly) reached this standard, with a response rate of 77.8%; Maarssenbroek had a 
response rate of 61.5% whereas Scheveningen had 34.6%. Due to the low response, the InDegree 
density was taken as a measure instead of the In/OutDegree. This solution entailed including all 
invited participants in the analyses. Using InDegree as measure was not a problem, as Bae et al. 
(2015) found in their systematic overview more studies with InDegree density as the only measure.    
5.2.2 Implications for practice 
     To achieve to successful integration, it is necessary to integrate all dimensions at the same time  
(Dale & Lee, 2016). In both interviews and the literature  (Mundt, Gilchrist, Fleming, Zakletskaia, Tuan, 
& Beasley, 2015), the importance of information exchange and normative aspects such as informal 
contacts for successful integration are stressed. In this study, a linking function of functional/normative 
integration was not found in any of the three locations. Special attention to functional/normative 
integration is needed. 
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     Based on this study, the main results of integration were organisational issues. To achieve results 
that are important from a patient’s perspective, attention should be given to the needs of the patients 
(e.g. give attention, decrease loneliness) and not only to the needs of the organisation.  
5.2.3 Implications for future research 
     This study was an explorative mixed-method multi-case study. More mixed method studies are 
needed to understand integration processes and to test the linking function of the functional / 
normative integration. 
     To test the effectiveness of integration, more studies are needed. For example, collecting outcome 
variables from a patient population that received integrated care delivery, in addition to a controlled 
sample of patients that did not receive integrated care or another possible follow-up for this study 
could take the form of a ‘realist randomised controlled trial’ (rRTC), which will allow evaluators to go 
beyond the question ‘Does it work?’ and more towards considerations of what works, for whom and 
under what circumstances  (Bonell, Fletcher, M., Lorenc, & Moore, 2012). In their article, Fletcher et 
al. (2016) have distinguished, according to the Medical Research Council, a four-phase framework for 
complex intervention evaluation. These four phases are (1) intervention development, (2) piloting 
phase, (3) examination of the (cost-)effectiveness (by rRTC) and (4) implementation studies.  
     First, phase one will likely be needed in order to evaluate the active ingredients of integration: what 
is the connexion between the six dimensions of the rainbow model and what are the roles of 
functional/normative integration? Do they have a moderating function? With only three locations, this 
study was too small to test this moderating function. Moreover, this moderating function should be 
tested with quantitative and qualitative data  (Fletcher, Jamal, Moore, Evans, Murphy, & Bonell, 2016, 
p. 11). While the rainbow model is itself a helpful model to gain insight into the processes of 
integration (Janse et al., 2016; Minkman, 2016; Rensburg & Fourie, 2016), it is a model and not a tool 
to test integration. The SNA might be a promising tool that offers insight into the integration model 
(Benton et al., 2015). In this study the InDegree density was used as a measure for integration. It is a 
useful measurement to compare networks (Dunn et al., 2011; Wensing et al., 2011; Zhang et al., 
2013). However, more measures should be considered, such as ‘betweenness centrality’ (which is a 
measure of individual influences on a network). Furthermore, the right outcomes should be discussed. 
What are possible realistic (patient) outcomes of integration? Apparently the wrong outcomes were 
chosen in the context of this study (care to frail elderly people). How should the triple-aim dimensions 
be operationalised? This operationalisation appears to be difficult in practice because the three 
dimensions of triple-aim are not unanimously defined and measurements are under construction  
(Hendrikx, Drewes, Spreeuwenberg, Ruwaard, Struijs, & Baan, 2016). 
     Secondly, further research should consider a broader piloting phase (= phase 2). In this pilot 
phase, the following issues should be addressed: 
 Gaining insight into a network using ‘betweenness centrality’, whereby the ‘hierarchy’ in a 
network might be useful in the context of district nursing given that district nurses might be an 
important factor in integration (Cramm, Hoeijmakers, & Nieboer, 2014; Contandriopoulos, et 
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al., 2015). It might thus also be useful for future research to measure the influence of district 
nurses in the network. For example, ‘betweenness centrality’ measures the importance of an 
individual. It highlights individuals who have a greater tendency to change groups  (Farine & 
Whitehead, 2015) and provides insight into the structure within a network (Pinheiro et al., 
2015) 
 Identifying the connection between the six dimensions of the rainbow model and the 
moderating function of the functional/normative dimension within this connection.  
 Testing if a possible positive relationship between the level of integration and (patient) 
outcomes exists and at which level outcomes might be expected. For example, Mundt et al. 
(2015) also compare densities with outcomes. They encountered densities between 0.31 and 
0.54 but found no results in outcomes. 
When further refinements are made to the pilot phase, phase 3 (rRTC) and phase 4 should be carried 
out to examine the effectiveness of integration in triple-aim terms and to conduct implementation 
studies to convert the scale-up interventions into routine practice (Fletcher, Jamal, Moore, Evans, 
Murphy, & Bonell, 2016)  
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7 Appendix 
7.1 Density and InDegree 
The formula for density, where ‘l’ is the number of present lines and ‘n’ is the number of participants, is 
as follows: 
𝑙
𝑛 (𝑛 − 1) 2⁄
 
 
   As such, if a network has four participants, the maximum number of one-direction connections is (4 * 
3) / 2 = 6. If the real amount of connections is 4, the density is 4 / 6 = 0.7.  Figure 3 gives an example 
of a four-member network and the possible densities. 
 
   
 Another way to measure the density is by degree. A degree is the connection from one member to  
another member in a network. In a four-member network, the maximum number of degrees is  
equal to n*(n-1) = 4 * 3 = 12. This method yields the same result for density as the method with  
 
number of ties (lines). Figure 4 shows the density calculated by the degree method. The higher the 
density, the more members in the network are connected. Density value ranges between 0 and 1 and 
the closer the density is to 1 the more relationships exist between the participants of the network  
(Zhang, Zheng, Chen, & Yang, 2013).  
  
Figure 8: Density in a four participant network 
Figure 9: Density by degree measurement 
  
 
Integration and collaboration in a local primary care setting for frail elderly 
Herman Fijnvandraat   - student ID 8501010510                                                         50 
 
7.2 Justification of collaboration matrix 
This appendix provides a justification of the questions, used in the SNA questionnaire  
 
Table 13: Justification questions  
 
  
Integration 
dimension 
Question Justification 
Clinical  Individual care:  
With whom do you have agreements about 
coordination of care to individual patients? 
Clinical integration is about communication between caregivers 
about care given to an individual patient. (Brown et al., 2016; 
Singer et al., 2011) and it puts the individual patient in the centre 
of care  (American Geriatrics Society (AGS) Expert Panel , 2015) 
Professional Subject-specific agreements: 
With whom do you have subject-specific 
agreements about care to specific patient 
population (e.g. frail elderly people)? 
An aspect of professional integration is about coordination of 
programme components (Kadu et al., 2015), called subject-
specific agreements here. In the ‘rainbow model’ professional 
integration is at the level of a target subgroup, which is a group of 
patients (Fawcett et al., 2015) receiving care of a certain provider 
or sharing a certain health condition (Diez Roux, 2016; Kindig et 
al., 2003; Sharfstein, 2014; Struijs et al., 2015). Frail elderly 
people are such a group of patients.  
 
Organisational Organisational agreements:  
With whom do you have organisational 
agreements (e.g. joint budget, joint staff) 
about care to specific patient-population 
Organisational integration is about formal agreements and co-
location of professionals (Axelsson et al., 2014; Donley et al., 
2015) 
Functional Information exchange:  
Who has access to your information system 
when it comes to the care of special patient 
populations 
One of the aspects of functional integration is the sharing of 
information systems (Valentijn et al., 2013). It is very helpful to 
support the shared responsibility for a patient Ongeldige bron 
opgegeven.. 
Normative Informal: 
With whom do you have contacts outside of 
your work? 
Normative integration is, besides other aspects, also about 
culture and informal collaboration  (Valentijn, et al., 2015 b) 
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7.3 SNA questionnaire 
This appendix shows the questionnaire, send to the participants  
 
Your network 
Below you find a list with names of people who are involved in the district nursing. Your answers help 
us to visualise the (informal) network. Please answer for each person what kind of collaboration you 
have with that person. 
 
Individual care: with whom do you have agreements about coordination of care to individual clients? 
Professional agreements: With whom do you have subject-specific agreements about the care to 
specific client groups (e.g. frail elderly people)? 
Organisational agreements: With whom do you have organisational agreements (e.g. common 
budget, common employees) about the care to specific client groups (e.g. frail elderly people)? 
Information exchange: Who does have access to your information system when it comes to care to 
specific clients groups (e.g. frail elderly people)? 
Informal contacts: With whom do you have contact outside of your work? 
 
Please, answer the questions only for those people with whom you have regular contact. If you 
don’t have regular contact, please don’t fill in. 
 
Name of 
participant 
Individual 
care 
Professional 
agreements 
Organisational 
agreements 
Information 
exchange 
Informal 
contacts 
Name a     
Name b     
……     
Name y     
Name z     
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7.4 Survey 
This appendix shows the questionnaire send to the frail elderly patient  
The ‘Experience of Care’ is asked with three items at a five-point Likert scale (totally disagree; 
disagree; neutral; agree; totally agree): 
1. Do caregivers keep their appointments 
2. Do caregivers give useful advices and 
3. Do caregivers give support on all cases which I find important.  
The Population Health is asked with five items: 
1. Do you have problems with walking? 
 I have no problem with walking 
 I have a little problem with walking 
 I have moderate problem with walking 
 I have extreme problem with walking 
 I’m unable to walk 
2. Do you have problems with self-care  
 I have no problem with washing or dressing myself 
 I have a little problem with washing or dressing myself 
 I have moderate problem with washing or dressing myself 
 I have extreme problem with washing or dressing myself 
 I’m unable to wash or dress myself 
3. Do you have problems with daily activities (work, study, housekeeping, family-/leisure activities) 
 I have no problem with daily activities 
 I have a little problem with daily activities 
 I have moderate problem with daily activities 
 I have extreme problem with daily activities 
 I’m unable to do daily activities 
4. Do you have pain or discomfort  
 I have no pain of discomfort 
 I have a little pain or discomfort 
 I have moderate pain or discomfort 
 I have severe pain of discomfort 
 I have extreme pain or discomfort 
5. Do you have problems with anxious or depressed?  
 I am not anxious or depressed 
 I am a little anxious or depressed 
 I am moderate anxious or depressed 
 I am very anxious or depressed 
 I am extreme anxious or depressed 
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7.5 Interview protocol: The Bilt 
This appendix contains the protocol from the interviews with the project leaders  
1. Short explanation goal of this interview: 
a. Background: In <location> a study is done to the effectiveness of collaboration in the 
district nursing. The collaboration is research by a SNA and related to the effectivity of 
care in terms of outcomes (e.g ‘experience of care’ and ‘population health’). Although 
differences were found in the intensity of collaboration between the networks in The Bilt, 
Maarssenbroek and Scheveningen, no differences were found between the patients 
outcomes in these three locations. 
b. Goal of this interview: 
i. To verify whether the founded SNA’s matches reality in the opinion of the project 
leader and  
ii. To verify if the founded results (outcomes) matches the results of the collaboration 
in the opinion of the project leader.  
2. In <The Bilt
7
> the following collaboration relations were found. A square indicates a district nurse, 
a circle indicates a general practitioner and a triangle indicates other participants. 
 
InDegree per participant  
 Participant* 
 
Clinical  
 
Professional OrganisationaI  Functional/Normative  
The Bilt 
BN1   0.50** 0.50 0.25 0.25 
BN2 0.38 0.63 0.38 0.19 
BN3 0.38 0.38 0.25 0.13 
BG4 0.50 0.50 0.13 0.26 
BG5 0.63 0.63 0.25 0.38 
BO6 0.13 0.13 0.63 0.13 
BO7 0.38 0.63 0.38 0.38 
BO8 0.25 0.50 0.25 0.32 
BN9 0.25 0.38 0.13 0.32 
Overall InDegree The Bilt   0.38 0.47 0.26             0.26 
 *BN = district nurse; BG = general practitioner/GP-nurse; BO=other participants 
 **InDegree van 0,50 betekent dat deze deelnemer door de helft van de andere deelnemers is genoemd, dat er 
sprake is van samenwerking op de gevraagde dimensie 
 
                                                     
7
Each projectleader got the figures of his/her location 
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3. Questions: 
a. How would you charactise the collaboration in <location>? successful, laboriously? 
<explanation>. Do you recognise the kind of collaboration and differences between 
clinical integration, professional integration and organisational integration? 
b. In your opinion: what were the results of the collaboration? <explanation> 
c. Are there any improvements?  
d. In your opinion: what should be done to improve the patient-outcomes ? 
e. In your opinion: what is the role of normative integration (informal contacts, shared 
vision at the collaboration as a whole? 
f. In your opinion: what is the role of functional integration (shared ICT systems) at the 
collaboration as a whole? 
4. Structure of collaboration 
a. How would you typify the structure of collaboration ?  
i. Formal? If yes, how is the structure? 
ii. Informal? 
b. Housing: 
i. Central? 
ii. Decentral? Number of locations? 
c. How many parties (caregivers / organisations) are involved at the district nursing? 
i. District nurses: ……….personen / ……… FTE 
ii. General practitioners: ……….personen / ……… FTE 
iii. GP nurses (specialised at elderly patients): ……….personen / ……… FTE 
iv. Organisations  
1. Home-care, e.g.:……………………………………………………. 
2. Social district-team e.g:…………………………………………….. 
3. Others: ……………………………………………………………. 
v. Non-caregivers 
1. Local goverments?: yes / no 
2. Care insurance company: yes / no 
3. others, e.g:…………………………. 
d. Are there any parties who would not participate, while important for the success of the 
collaboration (in your opinion?)?  
e. Are there any financial barriers / promoters for the collaboration at district nursing?  
 
5. Patiënt population: 
a. Number of patient (overall) 
b. Number of patient who are elderly? 
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7.6 Incoming ties per location. 
This appendix shows the incoming ties from each participant. How often they are called by the other 
participants 
 
Appendix Table 1: The Bilt Incoming Ties 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix Table 2: Maarssenbroek Incoming ties 
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Appendix Table 3: Scheveningen Incoming ties 
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7.7 InDegree The Bilt, Maarssenbroek and Scheveningen 
InDegree is number of incoming ties divided by maximal possible incoming ties. Maximal incoming ties 
depends of number of respondents. The table below shows the results. 
 
Appendix Table 4: InDegree The Bilt 
InDegree per participant and location 
 Participant 
 
Clinical  
 
Professional OrganisationaI  
Functional/ 
Normative 
The Bilt 
BN1 0,57 0,57 0,29 0,29 
BN2 0,43 0,71 0,43 0,21 
BN3 0,43 0,43 0,29 0,14 
BG4 0,57 0,57 0,14 0,29 
BG5 0,71 0,71 0,29 0,43 
BO6 0,14 0,14 0,71 0,14 
BO7 0,43 0,71 0,43 0,43 
BO8 0,29 0,57 0,29 0,36 
BN9 0,29 0,43 0,14 0,36 
Overall InDegree  
The Bilt 
0,43 0,54 0,33 0,29 
 
Appendix Table 5 : InDegree Maarssenbroek 
 
Participant 
 
Clinical  
 
Professional OrganisationaI  
Functional/ 
Normative 
Maarssenbroek 
MO1 0,06 0,00 0,00 0,00 
MO2 0,06 0,06 0,06 0,00 
MO3 0,19 0,06 0,13 0,06 
MO4 0,19 0,13 0,06 0,06 
MO5 0,13 0,06 0,06 0,09 
MO6 0,13 0,06 0,06 0,06 
MO7 0,38 0,06 0,00 0,03 
MN8 0,44 0,19 0,06 0,13 
MO9 0,38 0,19 0,13 0,09 
MN10 0,06 0,00 0,00 0,03 
MO11 0,31 0,06 0,00 0,00 
MO12 0,25 0,13 0,00 0,00 
MO13 0,31 0,00 0,00 0,06 
MO14 0,06 0,00 0,00 0,00 
MO15 0,38 0,25 0,06 0,13 
MG16 0,50 0,50 0,31 0,25 
MG17 0,44 0,25 0,13 0,25 
MG18 0,38 0,25 0,19 0,22 
MG19 0,31 0,19 0,13 0,19 
MO20 0,19 0,06 0,13 0,19 
MG21 0,31 0,31 0,13 0,19 
MG22 0,38 0,25 0,06 0,16 
MG23 0,44 0,31 0,19 0,25 
MG24 0,38 0,19 0,13 0,22 
MO25 0,13 0,00 0,00 0,00 
MO26 0,31 0,06 0,13 0,13 
 Overall InDegree Maarssenbroek 0,27 0,14 0,08 0,11 
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Appendix Table 6: InDegree Scheveningen 
 Participant 
 
Clinical  
 
Professional OrganisationaI  
Functional/ 
Normative 
Scheveningen 
SG1 0,22 0,22 0,55 0,28 
SG2 0,33 0,33 0,66 0,36 
SO3 0,44 0,22 0,22 0,24 
SO4 0,44 0,22 0,22 0,17 
SG5 0,00 0,11 0,55 0,28 
SO6 0,22 0,11 0,22 0,17 
SG7 0,11 0,11 0,55 0,24 
SO8 0,44 0,22 0,22 0,36 
SO9 0,00 0,11 0,44 0,24 
SO10 0,00 0,22 0,66 0,24 
SO11 0,11 0,00 0,00 0,06 
SO12 0,11 0,00 0,11 0,12 
SO13 0,11 0,11 0,11 0,00 
SN14 0,33 0,22 0,11 0,17 
SN15 0,33 0,11 0,11 0,12 
SO16 0,22 0,11 0,11 0,12 
SO17 0,00 0,11 0,77 0,24 
SO18 0,00 0,11 0,66 0,24 
SN19 0,55 0,55 0,77 0,50 
SN20 0,33 0,22 0,33 0,36 
SN21 0,33 0,22 0,44 0,39 
SO22 0,00 0,22 0,77 0,06 
SO23 0,00 0,00 0,11 0,06 
SO24 0,00 0,00 0,11 0,00 
SO25 0,00 0,00 0,00 0,06 
SO26 0,00 0,00 0,00 0,00 
Overall InDegree Scheveningen 0,18 0,15 0,34 0,19 
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7.8 Patient characteristics differences 
This table shows the differences between the patient populations in the three locations 
 
Appendix Table 7: Patient characteristics differences 
Integration Dimension A 
Mean 
Value B 
Mean 
Difference 
(A-B) Significance 
Age 
The Bilt 84 
Maarssenbroek 10,33      0,000 
Scheveningen 1,50 0,588* 
Maarssenbroek 73,7 
The Bilt -10,33      0,000 
Scheveningen -8,83 0,006*  
Scheveningen 82,5 
The Bilt -1,50 0,588* 
Maarssenbroek 8,83 0,006* 
Civil Status 
   1=never been married 
   2=married 
   3=Divorced 
   4=widow(er) 
The Bilt 2,35 
Maarssenbroek 0,02      0,972 
Scheveningen -0,90 0,060*  
Maarssenbroek 2,33 
The Bilt -0,02      0,972 
Scheveningen -0,92 0,084* 
Scheveningen 3,25 
The Bilt 0,90 0,060* 
Maarssenbroek 0,92 0,084* 
Education 
   1=none 
   2=primary school 
   3=lower vocational school 
   4=secondary school 
   5=Highschool/university 
 
The Bilt 3,90 
Maarssenbroek 0,27      0,465 
Scheveningen 0,03 0,942* 
Maarssenbroek 3,64 
The Bilt -0,27      0,465 
Scheveningen -0,24 0,602* 
Scheveningen 3,88 
The Bilt -0,03 0,942* 
Maarssenbroek 0,24 0,602* 
*The figures should be treated with caution, because in Scheveningen the number of patients is very low (n=8)  
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7.9 Outcome analyses 
 
Appendix Table 8 shows the differences analyses. These analyses should be treated with caution, 
because of the small size sample. With a reliability of 95%, the mirror of error is about 20% in the Bilt 
and Maarsenbroek. The ME in Scheveningen could not be calculated because of the population size 
is unknown. 
 
Appendix Table 8:  Outcome analyses 
Integration 
Dimension A 
Mean 
value B 
Mean 
difference 
(A-B) Significance 
Experience  
of care 
The Bilt 11.22 
Maarssenbroek 0.05 0.948 
Scheveningen -1.66 0.072 
Maarssenbroek 11.17 
The Bilt -0.05 0.948 
Scheveningen -1.71 0.094 
Scheveningen 12.88 
The Bilt 1.66 0.072 
Maarssenbroek 1.71 0.094 
Population 
health 
The Bilt 17.71 
Maarssenbroek 0.30 0.858 
Scheveningen -0.03 0.986 
Maarssenbroek 17.41 
The Bilt -0.30 0.858 
Scheveningen -0.33 0.877 
Scheveningen 17.75 
The Bilt 0.03 0.986 
Maarssenbroek 0.33 0.877 
 
Table 10 shows that in none of the three locations the linking function of the functional/normative 
integration existed. Although in Maarssenbroek and Scheveningen high correlations existed between 
funtional/normative integration and clinical, professional and organisational integration, the InDegree 
densities differed too much. 
